Involvement of protein kinase C in pulmonary surfactant secretion from alveolar type II cells.
The purpose of this study is to clarify the involvement of protein kinase C in pulmonary surfactant secretion from adult rat alveolar type II cells in primary culture. Surfactant secretion in vitro is stimulated by at least two classes of compounds. One class, (e.g. terbutaline) increases intracellular cyclic AMP, whereas the other class (e.g. 12-O-tetradecanoylphorbol 13-acetate (TPA] does not. TPA has been shown to activate protein kinase C in other cell systems. In our studies, 1-oleoyl-2-acetyl-sn-glycerol (OAG), which is a direct activator of protein kinase C, stimulated [3H] phosphatidylcholine secretion by alveolar type II cells in a dose- and time-dependent manner. Tetracaine, which is an inhibitor of protein kinase C, inhibited the TPA-induced secretion of [3H]phosphatidylcholine from alveolar type II cells in a dose-dependent manner. However, tetracaine had no effect on terbutaline-induced secretion. The effects of terbutaline and OAG upon surfactant secretion were significantly more than additive, but those of TPA and OAG were less than additive. The specific activity of protein kinase C was 6-fold higher than cyclic AMP-dependent protein kinase found in type II cells when both kinases were assayed using lysine-rich histone as a common phosphate acceptor. Ninety-four per cent of protein kinase C activity was recovered in the cytosolic fraction of unstimulated type II cells, and 40% of activity in cytosolic fraction was translocated to particulate fraction upon treatment with TPA. As observed in other tissues, protein kinase C of alveolar type II cells was highly activated by 1,2-dioleoyl-sn-glycerol or TPA in the presence of Ca2+ and phosphatidylserine. These results suggest that pulmonary surfactant secretion in vitro is stimulated by both protein kinase C and cyclic AMP-dependent protein kinase.